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[What is claimed is] 

1. A thin film piezoelectric oscillator of multilayer 
structure comprising a thin film member, and an electrode, a 

piezoelectric thin film, an electrode, and a thin film member 

/* 

sequentially formed on this thin film member. / 

2. The thin film piezoelectric oscillator of clairk 1, 
wherein the thin film members formed above and beneath the 
piezoelectric thin film are formed of a same material having 
an equal thickness. J 

3- The thin film piezoelectric oscillator of claim 1, 
wherein the thin film members formed above and beneath the 
piezoelectric thin film are formed of mutually different 
materials, and the thickness ratio of the upper and lower thin 
films is equal to the ratio of sonic velocity in these thin films . 
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[Brief Description of the Drawings] 

Fig. 1 is a sectional view showing a structure of a 
conventional thin film piezoelectric oscillator, in which 
reference numeral 11 is a substrate of silicon or rock crystal, 
12 is a hole formed in the substrate by etching, 13 is a thin 
filmmember, 14 is a piezoelectric thin film, and 15, 16 are counter 
electrodes • 

Fig. 2 is a diagram showing theoretical curves of 
electromechanical coupling coefficient of the thin film 
piezoelectric oscillator having the structure of Fig. 1. In 
the diagram, numeral given to each curve denotes the number of 
degree of vibration - 

Fig. 3 is a sectional view showing a structure of a thin 
film piezoelectric oscillator of the invention, in which 
reference numeral 31 is a substrate of silicon or rock crystal, 

32 is a hole formed in the substrate by etching, 33 and 34 are 
thin film members, 35 is a piezoelectric thin film, and 36, 37 
are counter electrodes. 

Fig. 4 is a diagram showing changes of electromechanical 
coupling coefficient k^ in terms of the ratio t34/t33 of thickness 
t34 of thin film member 34 and thickness t33 of thin film member 

33 in the thin f ilmpiezoelectric oscillator having the structure 
of Fig. 3. In the diagram, numeral given to each curve denotes 
the number of degree of vibration. 

Fig. 5 is a diagram showing stress distribution in vibration 
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positions of the thin film piezoelectric oscillator of the 
invention. At A, B, C, D in the diagram, a, b, c d are stress 
distribution of basic vibration, and vibration of degree 2, 
degrees, and degree 4, respectively. In the diagram, reference 
numeral 41 is a piezoelectric thin film, 42, 43 are thin film 
members, and 44, 45 are electrodes. 

Fig. 6 is a diagram showing theoretical curves of 
electromechanical coupling coefficient of the thin film 
piezoelectric oscillator of the invention. In the diagram, 
numeral given to each curve denotes the number of degree of 
vibration. 

Fig. 7 and Fig. 8 are diagrams showing impedance 
characteristic of thin film piezoelectric oscillator in 
embodiment 1 and embodiment 2 of the invention, respectively. 
The axis of abscissas denotes the frequency expressed in the 
unit of MHz, and the axis of ordinates represents the absolute 
value of impedance expressed in the unit of decibel. 
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